We report the case of a S-year-old patient with infrequent generalized tonic-clonic seizures since the age of 40 years and additional frequent episodes of disturbed behaviour and impaired cognition. The latter last from several hours up to one day with sudden onset and end of electroencephalographic (EEG) changes and clinical manifestations. They occurred about once a week before they were successfully treated with valproate and lamotrigine. From clinical, therapeutic and EEG findings we conclude that the patient suffers from nonconvulsive status epileptici, although the ictal EEG showed an untypical pattern of monomorphic generalized alpha rhythm. Many EEG characteristics point towards a primary generalized seizure disorder but a focal origin with secondary bilateral synchrony has to be considered as well. However, this is.,obviously a rare type which has not been described previously.
INTRODUCTION
The term 'nonconvulsive status epilepticus' covers a variety of types of status epileptici, including absencestatus and status with complex partial seizures'. These are much easier to distinguish by electroencephalographic (EEG) patterns than by clinical features2*3. The patient we report here presented with episodes of repeated long-lasting cognitive impairment quite clearly resembling nonconvulsive status epilepticus while the ictal EEG showed no typical status pattern but monomorphic generalized 'fast activity'. A similar generalized 'fast activity' had been described as a paroxysmal interictal finding in patients with Lennox-Gastaut syndrome4, but has not previously been reported in a patient not suffering from Lennox-Gastaut syndrome during nonconvulsive status epilepticus.
CASE REPORT
The 55-year old man experienced rare generalized tonic-clonic seizures every two to four years 1059-1311/97/010067+04 $12.00/O from the age of 40 years. In addition he developed more frequent episodes of impaired cognition and disturbed behaviour. From several hours up to a day he remained aspontaneous, was delayed in response and disorientated. Initially, these episodes occurred every four weeks. At the time of the patient's first investigation the frequency was one per week.
A magnetic resonance imaging (MRI) scan of the brain, neurological examination and the history of his personal psychomotor development were unremarkable. There was no family history of epilepsies. The interictal EEG showed rare paroxysms of generalized theta activity.
Zctal video-EEG-monitoring showed a sudden onset and end of these episodes clinically as well as electroencephalographically.
The behaviour disturbance was accompanied by an EEG pattern of bilaterally generalized, fronto-parietal accentuated alpha-rhythm (Fig. 1) .
Neuropsychological testing was done preictally, during the ictal state and postictally. During all of these phases, visual memory, attention (d2-test), understanding of speech (Token-test) and verbal fluency were without pathological findings. However, verbal memory (tested by the verbal learning and memory tes?) was impaired: the preictal testing showed a decreased memory function which worsened during the ictal state and returned to preictal results after the ictal event.
Chronic treatments with valproate, ethosuximide and clonazepam did not lead to a sufficient improvement.
Intravenously administered benzodiazepines interrupted the episodes. A comedication with valproate (1800 mg/d.i.e.; blood serum concentration >lOO pug/ml) and lamotrigine (200 mg/d.i.e.) has so far led to a complete remission of more than two years.
DISCUSSION
The classification of these episodes of impaired volition and cognition is debatable. The clinical symptomatology resembles nonconvulsive status epilepticus in many aspects. This appraisal is supported by the additional occurrence of tonicclonic seizures. Notwithstanding, the EEG pattern during the status-like episodes is not characteristic of a nonconvulsive status epilepticus3. The generalized appearence, the sudden onset and ending, and the fronto-parietal accentuation is somewhat similar to the EEG pattern of generalized spike-and-wave discharges seen in absencestatus'. However, there were no spike-and-wave discharges in our patient. The EEG pattern of a generalized 'fast activity' (not to be mistaken for common beta activity) might be compared with the findings reported by Brenner and Atkinson4: they investigated 20 patients who showed a 'generalized paroxysmal fast activity' in the EEG. Seventeen of their 20 patients were mentally retarded and the EEG pattern was predominantly observed during sleep, sometimes accompanied by the manifestation of tonic seizures. This led to the diagnosis of Lennox-Gastaut syndrome in most of these patients. However, Brenner and Atkinson4 pointed out that the pattern of 'generalized paroxysmal fast activity' does not necessarily mean that the patient suffers from Lennox-Gastaut syndrome, although it is often present in such individuals. The patient reported here did not suffer from Lennox-Gastaut syndrome. His intellectual development remained normal before and after the onset of seizure manifestation (apart from memory impairment).
Thus, the observed condition seems to be different from the cases described by Brenner and Atkinson4. Interestingly, monomorphic EEG patterns have also Nonconvulsive status epilepticus with generalized 'fast activity 69 been described in Rett syndrome6*'. However, those patterns are slower with a greater proportion of theta activity. Its cause still remains unknown'. However, lamotrigine had a good anticonvulsive effect in the treatment of seizures that occurred in patients with Rett syndrome'. Lamotrigine was also effective in the treatment of the status-like episodes in our patient. Although the exact mechanism of the anticonvulsive action of lamotrigine in generalized seizures is still unknown"', a good therapeutic effect of lamotrigine has been described in the treatment of this seizure type'1-13. One might conclude that because of the clinical symptomatology, the EEG pattern, and the effect of lamotrigine the statuslike conditon represents a special type of generalized (idiopathic) epilepsy, such as absencestatus. With respect to the good response to lamotrigine this might imply that lamotrigine possibly influences thalamic Caf+ -channels: an increased activity of such neuronal membrane channels is known to be related to the EEG pattern of generalized spike-and-wave activity '&" and is suppressed by anti-absence drugs, such as ethosuximide'*.
Nevertheless, the interictal neuropsychological deficits in verbal and non-verbal memory functioning point more towards a localized pathology, thus the patient might suffer from status of complex partial seizures. This appraisal is supplemented by the fact that generalized discharges may result from secondary bilateral synchrony in which an epileptic focus is thought to trigger a central pacemaker which in turn produces a bilaterally synchronous epileptiform pattern. Cortical lesions causing secondary bilateral synchrony are classically located in the mesial frontal cortex, but other cortical areas, including the temporal lobe may be involved"-". Fisch" summarized the characteristics of bilaterally synchronized discharges: (1) they are often less than 3 Hz when rhythmic, (2) they may demonstrate considerable morphological variability from complex to complex, (3) they may be consistently asymmetrical and (4) consistently, focal epileptiform spikes and sharp waves may be present. The EEG of our patient did not fit any of these criteria: the changes were consistently symmetric and monomorphic, they were much faster and no focal epileptiform activity was apparent.
In conclusion, we feel that the described episodes in the reported patient have to be classified as nonconvulsive status epileptici. However, it remains debatable if a primary generalized seizure activity or a focal epileptic condition is its underlying cause. Nevertheless, the patient obviously suffers from a rare type of nonconvulsive status epilepticus with a generalized 'fast' monomorphic EEG activity.
